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IETRO!)UCTI OL': 
In the growing field of optoreetry, there has been an increase in 
l 
the l~noulcdge t'!"te practitioner possesses- to provide the p.s.ti ent Hi th 
compl ete O?tonotric care. With -this increase there has been a growth 
in the i:EJplonents of optom<:?tric invest i gation e.nd testing available to 
the practi tioncr, One of these instrur-:1cnts 5. s the bio~:;i. croscope. Is 
the bi o:-:1icroscope im?orta!\t in the optor.-:etric practice, and hO'i7 are 
optonetr ists using the instrunent to give better patient care? 
This paper uill detail t!te nnr.y e.spects concerning tho use of the 
biomicroscope by the optocr1ctrist; the related subjects of the initia l 
bio:-::icroscope_ instruction and the ncec! for further instructional courses. 
The rationale ·d1y O:-'ton~tri sts do not o~'n the instrur.; ent is also e)~ar~-
ined • . 
A revie~.; of opto2etric 1 i terature failed to produce a de;::;ographi c 
survey concerning the use of the blocicroscope by optometrists in 
private practices. The follo;;ing is such a Stlrvey. 
ln 1911 Alvar Gullstr<md 1 de~igned the first satisfactory clinical 
slit lnnp. Previous techniq u<?s consisted of the cor.:bination of a mag-
r.ifyin~ syste::~ and oblique illur:~inntion • . As ea:rly as 185<'~· von Graefel 
advocated oblique illuminntioE for clinical use. The moc!ern bioni.cro-
scope is an cdaptation of the Czaps~i corneal microscope Hith the slit 
lamp of Gullstrand 2• 
The role of the bionicroscope in optoset:dc office s Has greatly 
influenced by the !:!i':!l.Ufncturlng of the first pla~ti c corneal contact 
l ens by ?evin Tuohy3 in 1948 , In the years since th en , t he bio~icro­
scope has found its way into many optometric of fices , 
. . 
2 
PROCEDURE 
Three hundred optometrists fro:i1 three states Here sent a 
questionnaire of ten questions. The one hundred optometrists from 
each state ";ere selected from the 1968 Blue 'Sock of 9pto1:1ctri stlJ, 
by assigning numbers to na mes and draving these numbers at rendom, 
The three states selected were Connecticut, Kansas and Cre~ on, This 
gave a representC~tion from eastern, middle, and •n~stcrn Vni ted Ste1tes 
in an atte;npt to get a broe.d geographical representation of th e use of 
the biomicroscope in optometric practices, 
The data ,;rere arrange<! according to the year the optor.1etri st 
rece!ved his degree and these data were pl~ced in five-year groupings 
3 
beginning with 1~36, All data before 1936 was combined into ~nc period. 
The data frorr. all three states ,,•ere combined, T.11ose questionnaires 
which '"ere i mproperly ansHered and those from retired optOJae tri sts were 
omitted, 
A questionnaire was also sent to all accredited optometry schools, 
with the exception of the newly forrned' Cniversity of Alabama School of 
Optometry. This questionnnire was concerned "-'lth the introduction <md 
instruction of biomicroscopy at each school. 
4 
RESULTS 
Cf the 300 questionnaires $0!1t 162, or st~ per cent, Here returned. 
Seventeen of t~e total returned yere rejected for reasons stated pre-
viously. This constituted 10,5 per cent. All references t o opto!:'etrists 
concern only those vho respd!lded to the ~u..-vey. 
Do opto~etrists think the hiomic..-oscope is necessary in a practice~ 
st<ltcd • 1-l~ is i"lecessar~'. 
shows with the rore recen t ~raduat ~s thor o is an increased feeling of 
necessity for the instrument. In the periods before 1945, a range of 
50 to '60 per cent ans-.;..Tered "yes" i<hile c:fter · 1945 a r.:n:;e of 70 to 100· 
per cent of the optome trists ans,,~erec "yes ". 
How rnany optome trists o~m th~ bioDicrosco~ e ~ 
66,R per c ent of t he o?tor.:e trists o~m the bio::1 icroscope, Figure 2 
shows in the dif~erent five-year ?criods before 19 60 a rnn~e of 59 pe..-
cent to 72 per ccr,t of the re.:.~onc!in::; opton"" trists O';m the instru::10nt. 
Ho~ soon· after graduation do optoGe trists start using the bionicroscbpe? · 
Fizurc 3 s!'.o~TS for opto;-;:etri sts ~.,ho ;radL:a t0c n rn.l;-,l:.Jer of years ago 
there >J.:!S a !on.zer ! ater:cy period betlreen zrach!ation and their usin~ the 
bionlcroscope, but es time progressed this latency period cecreased. 
5 
~,Thy optonctrists C.o not hnve the biodcroscope'? 
46 out of 146, a total of 33,2 per cent of the optometrists, do 
not m.m a biornicroscope. Figure 4 shaHs that e::pense u~s listed as a 
reason for not o~ning a biomicroscope for optometry graduates in almost 
ail {ive-yenr periofs, but a sharp increase in the per cent of optometrists 
giving this reason is noted for graduates bct~.-een 1956 and 1970, 
Al thot!$:1 no general trend ~;re.s o1;)servec, 26 per cent of those 
optozn~ trists ,_.ho do not o'm the bio::~icroscopc thin'~ other instruJT:en ts 
serve the same purpose , 
A total of 2'3.9 per cer. t of the orto:1c trists vho graduated before. 
1956 listed their lack of skills as a reason for not 01,~ing a biornicro-
!:cOp!:!, After 195.6 t"he percentage giving this reason drops continually 
to zero. 
The lack of office spa ce as n re.:>,.son for not h<wing the. bio:.licro-
scope is indicated by only two out of 46 opto~ctri sts surveyed, 
43,5 per cent checked the box indicating they have reasons for not 
O\minz the bio:::icroscope other than thos-2 provided in the· questionnaire. 
Ho~·r did o~to~etrists learn bio:1icroscope procedures'? 
Figure 5 sho~-TS that very fe~·7 opto:netrists ~.:ho graduated ~t number of 
years azo ~:2rnes bio.d.croscopc procedures in a college of opto r:etry. 
The nttmbcr of optor~e trists lcarnin2 biomicrosco;>~ proce:c~ures in a collez e 
~r optor:etry stead ily increased to 100 per cent in 1961 . 
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Before 1961 the r;;ajority of opto::-~etrists learned bioEJ!croscopy 
thro'.!6~1 special seninars. After 1961 a decrease is noted in the per 
cent of respo~dents 1rl10 list special seEJ!nnrs as the prinary instruc-
tional :method, 
Before 1966, a total of 42 .• 5 per cent of the opto:::etri sts 1 i st 
self-instruction as an instructional r.ethod. / ,fter 1966 only 20 per 
cent list this as ~ oethod. 
Ho~ do optonetrists use the biomicroscope~ 
Fi~t1re 6 shoT;s ()0,7 per cent of opto1:1etrists use the bior:1icroscope 
cent in a ge:aera1 routine e:.::a;:in<ltion, and 9.'~ per cent us:: the instru-
nent in other ~-;ays. r!.o general trend is noted bet1..reen the different 
fiVe-year periods, 
"trhat types of biocicroscope illuT"i nation do optoDetrists usc'? 
95,6 per cent of the optoe1e trists use diffuse illt1oination . 
Optic section lllu~inatipn is used by ~1.5 per cent. In~irect illuo-
ination nnr:! retro illu~ination is used by 86 .1 and 59,6 per cent respcc-
tively. 80 ,2 per cent of the cr)tometrists use sclerotic scatter, Other 
·types of illu!:!inc.tion are used by 7,5 per cent. 
Do optometrists fe e l special instiucticnal courses are needed in the 
use -of the bio~icroscope~ 
In F13ure 7, ~ totnl of 75,8 :per CE:at of the opto:1etrlsts think 
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that special instructi or:al courses are needed outside of sc~ool. i':o 
great differe!lce is noted hetr.;ccn the different five-year periods of 
graduntio:i, 
mien .did accredited colleges of opto~etry first teach biomicroscope 
procedures~ 
Seven of the ten colle:;es Here able to ca te ~-:hen bio;ni croscope 
procedures vere first instituted , The aver2.,se d2te Has 1948, t-rith the 
ran~e fro~ 1932 to 1965 , 
IS. 
- .:.: 
DISCUSSIO:-; 
The results indicate that the bio::licroscop•:? is increasbg in use, 
Eost optonetrists sur ':ey0d state it to be a necessary piece of equipment 
in the optonetric practice, This · is noted by the fact that 91 per cent 
of those uho felt the biomicroscop·? is r.ecessary om1 the instru:r:ent. 
A greater percentage of more recent graduates cornpared to early graduates 
indi.cate t!',at the biomicrosco~)e is necesst1ry instrur01entation, TI1is is 
pos~ibly related to Touhy's introcJuctiorc of the _plastic corn ea l contact 
lens in lN18, and the recent incree1sed stress put on p<'lthology detection, 
. -· · - - · 
1 t is impossible to lmov e:<act ly uhen bior.1i eros copy l-.'<lS first taught 
because it has been a part of other cours es such as clinic and pnthology 
for many years. However, specific courses teaching biomicroscopy started 
! I 
at ·an average date of 1948 in the colle~es of Optor:1etry, Further support 
for the feeling of the r ecent graduetes that the bionicros copc is necessary 
instrunentation is the short latency period 'between graduation and pur-
chase of the bio~i crosco;:e as coD;>ared to early graduates o;.:ho shmv a 
granter latency period. 
In addition to deterrnininz the use of the biornicrosco~e in private 
practices1 the Hays in ~·:hich it is us ed ~-tas deter;nlned fror.1 those prac-
titioners surveyed, Re~ardless of gr~duntion date, the biomicrosc6pe 
is used primarily for contact lens and pathology work. ~ost practitioners 
use it for both tasks, However, of these practitioners, slightly more 
16 
use i t for contac t l ens work than for patholo~y detection , Surprisingly, 
only a small p~rcentRge of practition0rs in each five-year period use 
the i nstrument routinely in their genera l exauinat ion. It should be 
noted that t!;e choicc;s on the qt.:estior:nnire of ho,.~ opto~etrists use 
the bi?wi croscope a:-e br'?<ld . Thus, the practitioner st.:rveyed may have 
included so~cthin~ sue~ as an~erior se~ment invcst i~ation in any of the 
three specific <!rens provicccl on the questionm1 i re . Th is cou l d accm~ :tt 
fo:- the s;-•<tll nu::>~er of O!Jtonetr i st~ vho noted they use the instru:::~e:t t 
in other ~,Tays. ~le:-ty of t11e s:-.1all groups ,.lho t: sc the instru:ncnt for other 
rc~sons state they use it for the detection of forei3n b6dies . 
It is also ~~~ort~n t . to note the different illu~inations used by 
t he opto~etr ist s . In detcrnining the more inportnnt typos of illu~ination, 
5 f) 
s t~r.c!ard tee-: ts ' of bi oni croscope proccd ures vere const:l tee. T.-.0 survey 
s~o·.;s t~at o~tosetrists usc all of the follovin~ types of i llui:l ination: 
cirect, ir.cirect, optic s ection, retro, and sclerotic scatter, 
Unti 1 1961, t he pr8do:c:in<tnt vay of 1 ea:rnin.; bl o::1i croscory "Qs spcci<J l 
s<:::1i:wrs .nac! self ~i nstruction . Subsequent to that c!atr~ , the colleges of 
C?to~ctry have played the do~in2nt role . ?rom 1945 to the ?resent there 
1-:: ::! rrred ..._t t 1'.e colleccs of Cpton2try . T!1is coi ncides Hi th the L!ver<t[:;G 
in 1948 . ana to the 
' 
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stress being put on pathology detection. 
It is rensonablc to expect the speci.:::l se~inc::r to be the main 
sourc~ of instruction for ~raduatcs before bionicroscopy was intro~uced 
into t!1c school;:; of Cptor::ctry, Th1 s is the ~cner2l tremi note-~, ,\1 thottgh 
rec<?.nt gt·ac!uates <!re still ta~:in.c; advantage of S?ccial s~r:Jini'lrs, there is 
19 61 in the tlse of spc:cial sc·r:lin.:1rs <tS 
an instructiom~l tool. This is probahly due to sore 2nd b9ttcr uncicr-
grad~nte b!o~icroscopc instructi on . in the sc~ools, 
The use of sclf··instruction as a learning met~ocl follo;-~s the s.:::;;:e 
trend as spccic::l SG<:Jin<:~rSa ~caSOl1S are the same ns those statec'. for 
spec!.al s<:>:::inars. A S::J<.!ll percentage of the optor.1ctrists learn0d bio-
microsco7y by othGr ::::ean~. 
uation ctate, indic~te continuin: educctionnl courses outside of schools 
arc needed. This vould indic2te t~at pr<!ctitio!1cr·s believe they did not 
receive enouzh instruction at school, . 1 . I spac1n SCDln~rs, ant throu;h self-
instruction, or they believe the biosic~oscopo is such·n~cessnry instru-
~entation in their practice that further i nstruction is always beneficial, 
Ho~-7ever 1 one nust revlic:e that this type of question t ends to be .nnsi;Crcd 
ln the affirmative, 
CONCLUSION 
This survey indicates that the optot~etrists surveyed believe the 
· biomicroscope is i ::1portan t in ptivnte practicG. These optome trists 
are t!sinz the instrumen t in many areas of patient care, althou3h 
primarily in contact lenS . practice and pathology detection. TI1e 
capability of optometrists in using the instrument is shovn by the 
many illumination nethods most practioner s use . Even today with bio-
microscope procedu~cs b~l ng tnu3ht in the collez~s of Cptonetry, nost 
optometri sts feel the need for further i nstructional courses in order 
to re~et the increase~ eemands in public herilth care ~ 
18 
:. 
Vith increased patient care in Opto?etry, it would be of value 
to have similar studies involvi ~g other ins truments found in optometric 
practices, 
It '-lOuld be benefic!.al in ft1rther studies of this type to h;:we 
the t'ni ted States, 
Another a.ren that ,.;odd be interestin~: to investige.te ''ou!d be the 
correlc1tion bcttJc~en the cliffer'2r-.. t ty:,es of optor:-.~ trlc pr2cticcs 
what ins trucv?nts these practices i nc h .!c!e . 
A follm·:··Up study in the 5?.:7\C! stC!tes ·'·~oulci !:Je interesting in noting 
if there has been a chan~e in t he use of the bio~icroscope hy optorne tris:s, 
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APPEI':DIX A 
LETTER FO~~·! 
.PACIFIC UNIV-ERSITY 
COLLEGE OF OPTO;:.IETRY 
FOREST GROVE, OREGON 97116 
Dear Doctor: 
-Yle are conducting a research project on the use of 
the biomicroscope in Optometric practices. The following 
page is a questionnaire pertaining to this project. He 
would appreciate your filling out the questions as they 
apply to your practice. Please return the completed question-
naire in the enclosed envelope as soon as possible. 
Yle are conducting this survey in three states, one 
each in the east, midwest, and ;.rest. The results of our 
sample state in the west have been receiv~d and are very 
conclusive. 
Thank you for your time 
and;,o_ oper.ationu. . ·. ~~ ~ary D~ o:ni" ·· . 
David Carkner 
APPH!DIX B 
QUZSTI orNA! PZ 
·-
1. vllien d~d you receive your degree in Optometry? 
2. '\'lhere did you graduate? 
-3. Do you th~Ifk a :biomi cros cope is necessary in an Optometric prr.~ctice? 
Yes 
---'--
No 
---
' . 
No 4. Do you ovrn ·a biomic.roscopc? Yes 
--- ---
5. If not, reason(s): 
expense __ _ a. 
b. 
c. 
other d:nstrm.1e~ts ser ve s ame :purpos e __ _ 
d. 
e. 
do not knovr hmr to u se the instru.-uent 
lack of office spcce 
·~--Other 
---
_-.:-,......._. ... 
6. "lhat year did you start us ing the biomicroscope in your pl'act:tce? 
. 7. Hov do 'you. use the bim.icroscope in your practice? 
. ' 
a. in your general examination 
---b. pathology __ _ 
c. contact lenses 
---d. other 
8. Check all slit lmup ilh4~inat ions you use. 
a. 
b. 
c. 
diffuse illu.minati.o'n __ _ 
d. 
optic section illtL'ilination 
indirect 111\.unination · ·-_---
retro ill~~ination 
~--
e. sclerotic scatter 
---f. other 
---
9. Hov did you learn slit lfu~P pr ocedures? 
.. e.. college of Optometry __ _ 
b. specl.al seminar 
---c. :self instructed 
--~ d. other 
---
I ' • • • 
10. Do you feel that more biomicroscope instruct ional courses outside 
of school nre needed? ' 
Yes .No 
APPEt:DlX C 
LETTER FORH S2t:T TO T!:!E 
COIJ...?:GES OF OPTO~lETRY 
~ . 
P ... ACIFIC UNIVERSI'JIY 
COLLEGE OF OPTOMETRY 
FOREST GROVE, OREGON 97116 
.· 
Dear Si::r; 
We are conducting a research project on -the use of the 
biomicroscope in Optometric practices. The follmling informa-
tion is needed to help in our thes5.s. Plev.se ret\J.rn the 
completed questionmd.re in the enclosed envelope c~s soon e,s 
. ___ pcsslble. 
Thank you for you.r time and cooperation. 
·• 
1. \<Then vere biomicroscope procedures first taught at ym.rr 
optometric college? 
2. In vhat course(s) exe bi~nicroscope procedures taught? 
3. Approximo.te hours in biomicroscOl)e training you offer 
to each student. 
